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Abstract

Goal. ash. and limestone sample* from • Audited bed combustion (EBC) plane, » pulverized coal combustion (PC) plant, and a cyclone
(CYC) plant iaDuaois were analy^ to deMnumlteeaii&^
plan ashes, Prritc and marcashc ID cod were coavated dmiag combustion to gltss, hematite «^ mtgnedtt, Cileate was cooyeitedio lime
and anhydrite, the day minerals wcze abend to mullte and glass. Qnartz was partly altered m glass. Trace ckniejJSnj coal were partially
mobilized during combostioo and, as a remit, emitted into the atmosphere or adsorbed on fty ash or on hardware on the cool side of the power
planu. Overall, the motrillnes of 15 trace elements investigated woe lower at the FBC plant (hao at the other plants. Only F and Mn at the

lly recover^ rronisiw of i^^^
and waste otataient, and to produce stdf«tefi»rt}^^
bo und in (be production of cement, concrete. ceranoia, ipd zeolites. The PC and CYC bottom ashei could be used in stabilized road basez,
Mfiitjfo roof shingles, and pobaps in manufaeturiag amber giau. O 2001 Ektevier Scieac* Ltd. All rights reacrved.
Keyuwrrfr Coal focdbartoB re»i<Jue»; Combwtioo at power plaola; JLatat eoab; Mincnl mater

1. Introduction

Isuxgtnic mtcter in coal is convened to coal com-
bustion nsodpes (CCRj) at coal«Szed power pints.
Virtually ertjy economical use of coal depends in part on
the imooot and variety of its inorganic Tnyre
matter in coal can be-tbe conrce of deleteriotu
and cotroeive ni«imfuffF but it can «l«o be a source of useful
by-pnxtoctj.

Sixteen elementt ia coal (As, Be, CM, Cl, Co, Cr, F,
Hg, Ma, Ni, P, Pb, Sb, Se, Tb, U) are wnong the 189
hazazdotu air pollutants (HAPs) meotioDed m the 1990
CkajQ Ak Act Ammtfarinitt (CAAA) [1]. Paidtiooing of
these and other elements among die CCR» and flue gas
is highly variable [2-5] because of the variations in the
types and operational conditions of combustion units,
the characteristics of coal, and the modes of occurrences
of the elements in the coal. Difficulties -in obtaining
representative samples, as veil as analytical errors,
contribute to (he variability of data on the retention or
emission of potentially toxic elements from the powci
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plants. The HAPs provision* of the CAAA presently
focus on municipal jiyctnnptrnti and petrocbepoical and
metal industries. A risk analysis by the US 5nviron-
nuti$a j>iQtegtion Agency eoncluded that, at present,
only Hg pmisxion from' coalTfiied elecnical utilities
requires further 4AV@!(>8>Qon Efl- A final regulation on
Hg emission is expected by the end of 2004,

US utilities ">T"ia]]y generate 107 million toot of CCRs,
59* of which is fly asb (Hg. 1). Beneficial QMS of OCRs
include soil and mine waste treatments, admixtures rn
cement and concrete, making bricks and other ceramic
products, fill materiab in civil engineering projects, and
extraction of valuable mafrriiOs [8-17]. However, only
abont 31% of all the CCR generated in die US is used
commercially (Fig. 1); the remainder is discarded in land-
fills-or in coal nones.

This study evaluated chemical, minenlogical, and
microscopic characteristics of feed coals and OCRs
from three types of electrical power plants in Illinois
to determine (1) the combustion behavior of minerals,
(2) the fate of IS elements (As, Be, Cd, Co, Cr, F, Hg,
Mn, Ni, Pb, P, Sb,Se, Tb, and U) of environmental concent,
and (3) the potential economic value of the CCRs from the
power plants.



Table 4
ConccoKXiooi of 15 HAPf, Oe, 2n, and Ti In eirih1* cniM. rinlci. nil*, aod CCRi, aiti foe enridunorts fcrton for to tame element* in tfa CCRi
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34
2.6
4.9

S.O
0.2
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51
3.9
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1.2
0.1
02

Be

3
3
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6
0.3
9
9

14
53

2.0
2.0
6.7

0.2
0.2
0.6

3.0
3JO

19

3.0
3.0
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0.2
0.3
OA

23
0.6
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13
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2.0
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25
U
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25
19
9
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22
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136
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0.4
0.4
0.6

1.8
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48
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0.1
0.1
0.2

0.1
0.1
0.2

0.0
0.0

. 6.0

0.4
0.3
0.8

0.0
0.0
0.1

Hg

0.08
0.18
0.10

0.25
0.01
0.10
0.005
0.73
0.02

3.1
1.4
23

0.1
O.I
O.I

1.3
0.6
1.0

0.1
QjQ
0.1

9.1
4,1
73

as
0.1
02

Mn

930
830
530

620
310
4«8
468
310
342

0.7
0.7
1.1

0.3
0.4
0.6

0.5
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0.9

03
0.6
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0.4
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73
68
20

66
14
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0.6
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03
0.7
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0.5
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0.3
0.4
03

0.7
1.1
13

03
0.7
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Pb

13
25
19

14,1
4.8

49
10
S9.7
2.7

1.1
0.6
0.7

0.4
0.2
0.3

3.8
2.0
2.6

0.8
0.4
03

6.9
3.6
4.7

0.2
0.1
0.1

Sb

0.2
13
0.7

1.3
ai
7.9
2.2

13.6
1.1

63
0.9
1.9

4.0
O.J
1.1

40
5.3

11

11
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3.1

66
9.1

19

5.J
0.7
1.6
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0.05
03
0.4
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03
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2.1
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29
36
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1.0
1.3
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15
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87
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0.8
03
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U

1.8
J.7
2.7

7.1
4.0
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11.1

35
15
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1.1
13
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6.9
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12
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• 3.0
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13
2.0
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13
4
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200
9
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13

2.7
2.0
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76
57

114

13
10
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100
240

6.0
4.5
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Zn

70
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70
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73
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. 2.8
1.G
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1.0
0.6
1.0

4.4
2.6
4.4

1.9
1.1
1.9

14
8.0

H

1.4
0.8
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5460
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